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(54) Image processing apparatus and image processing method 



(57) Disclosed are an image processing apparatus 
and method improved to lower apparatus cost and to 
simplify function selection in comparison with the prior- 
art image processing apparatus, which is required to be 
equipped with hardware that implements all available 
functions regardless of the fact that all of these functions 
are not actually used. Specifically, when power has 
been introduced to the apparatus, a function desired to 



be implemented is selected from functions displayed on 
a display screen and internal data of a programmable 
gate array corresponding to the selected function is read 
out of a ROM. Next, the data that has been read is down- 
loaded to the programmable gate array that implements 
the selected function. A control program for controlling 
the selected function is then started up selectively to es- 
tablish the operating state. The selected function is thus 
implemented by the programmable gate array. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an image processing ap- 
paratus and method and, more particularly, to an image 
processing apparatus, which is typified by a digital full- 
color copier, having various editing functions and adjust- 
ment functions, and to the associated image processing 
method. 

Modern image processing apparatus such as digital 
full-color copiers come equipped not only with image- 
quality tuning functions for adjusting coloring, density 
and sharpness but also with various editing functions 
such as a coordinate moving function for moving coor- 
dinates attendant upon enlargement/reduction process- 
ing and expression of italics, etc., and a function for 
forming an image of a special color and adding on im- 
ages. 

These editing functions are implemented mainly by 
hardware, which is provided for each individual function. 
More specifically, in accordance with the specifications 
of each individual manufactured image processing ap- 
paratus, the apparatus is equipped with the hardware 
that necessary to implement these specifications. If a 
user wishes to employ a certain function, the user caus- 
es the utilizable functions to be displayed hierarchically 
on the screen of a control panel, searches the displayed 
functions for the function desired and specifies the de- 
sired function by making the appropriate input to the ap- 
paratus. 

With the above-described example of the prior art, 
however, all of the various image processing functions 
are implemented by hardware. Moreover, the items of 
hardware are not necessarily installed in the apparatus 
to support the functions on a one-to-one basis. If even 
one function for implementing the specifications of the 
apparatus is included in certain hardware, therefore, it 
is necessary to equip the apparatus with this hardware 
that includes the function even if other functions of the 
hardware are not used. The result frequently is waste 
from the standpoint of equipment production cost. In ad- 
dition, since functions unnecessary in terms of the ap- 
paratus specifications are included, the user is com- 
pelled to search for a desired function among many 
functions displayed on the screen of the control panel 
when selecting the desired function and setting the ap- 
paratus to the function. This complicates the selection 
operation required of the user. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an image processing apparatus and method 
in which it is possible to easily set a desired function 
from a plurality ol functions. 

According to one aspect of the present invention, 
the foregoing object is attained by providing an image 



processing apparatus for implementing a plurality of im- 
age processing functions by a programmable gate ar- 
ray, comprising: a first memory storing data necessary 
to implement the plurality of image processing functions; 

5 designating means for designating a desired image 
processing function from the plurality of image process- 
ing functions; and loading means for reading data that 
corresponds to the image processing function designat- 
ed by the designating means out of the first memory and 

10 loading the data into the programmable gate array so 
that the desired image processing function can be im- 
plemented. 

The above designating means preferably includes 
a display displaying the plurality of image processing 
is functions; and selection means for selecting the desired 
image processing function from the plurality of image 
processing functions displayed on the display. 

The plurality of imageprocessingfunctions includes 
an image editing function and an image-quality tuning 
20 function. 

The apparatus may further comprises image form- 
ing means for forming an image based upon image data 
obtained as a result of implementing the image process- 
ing function. 

25 The apparatus may further comprise input means 
for inputting data necessary to implement the plurality 
of image processing functions from an external device 
such as an I C card, and a second memory for tempo- 
rarily storing the input data. 
30 In such case the loading means may read the nec- 
essary data out of the second memory and load the data 
into the programmable gate array. 

The apparatus may further comprise display control 
means for performing control so as to display the plural- 
35 ity of image processing functions on the display screen 
based upon data necessary to implement the plurality 
of image processing functions, which are included in the 
external device. Control may be performed by the dis- 
play control means in such a manner that after a selec- 
40 tion is made by the selection means, only manipulation 
information relating to a selected image processing 
function is displayed on the display screen. 

Further, in a case where the external device in- 
cludes sample image data which indicates results of im- 
45 piementation when an image processing function decid- 
ed in accordance with the data included in the external 
device has been executed, the sample image data is 
entered and control is performed in such a manner that 
the sample image data is output to the image forming 
50 means, whereby a sample image is output. 

According to another aspect of the present inven- 
tion, the foregoing object is attained by providing an im- 
age processing method for implementing a plurality of 
image processing functions by a programmable gate ar- 
55 ray based upon data necessary to implement the plural- 
ity of image processing functions, which have been 
stored in a memory, comprising: a designating step of 
designating a desired image processing function from 
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the plurality of image processing functions; and a load- 
ing step of reading data that corresponds to the image 
processing function designated at the designating step 
out of the memory and loading the data into the pro- 
grammable gate array so that the desired image 
processing function can be implemented. 

Note that the above designating step preferably in- 
cludes: a display step of displaying the plurality of image 
processing functions on a display screen; and a selec- 
tion step of selecting the desired image processing func- 
tion from the plurality of image processing functions dis- 
played on the display screen. 

According to still another aspect of the present in- 
vention, the foregoing object is attained by providing a 
computer program product comprising a computer read- 
able medium having computer program code, for exe- 
cuting download processing, the product including: des- 
ignation process procedure codes for designating a de- 
sired image processing function from a plurality of image 
processing functions; and download processing proce- 
dure codes for reading data that corresponds to the im- 
age processing function designated in the designation 
process out of a memory in which data necessary to im- 
plement the plurality of image processing functions have 
been stored, and loading the data into a programmable 
gate array, which implements the image processing 
functions, so that the desired image processing function 
can be implemented. 

Note that the above designation process procedure 
codes preferably include: display process procedure 
codes for displaying the plurality of image processing 
functions on a display screen; and selection process 
procedure codes for selecting the desired image 
processing function from the plurality of image process- 
ing functions displayed on the display screen. 

In accordance with the present invention as de- 
scribed above, when a desired function is designated 
from the plurality of image processing functions, data 
corresponding to the designated image processing 
function is read out of a memory in which the data nec- 
essary to implement the plurality of image processing 
functions has been stored, and the data is loaded in a 
programmable gate array which executes image 
processing functions, thus making it possible to imple- 
ment the desired function. 

The invention is particularly advantageous since 
only a function actually used is selected and made ex- 
ecutable. This makes it unnecessary to provide the ap- 
paratus with hardware having all functions relating to im- 
age processing, as is required in the prior art. 

As a result, it is possible to reduce the scale of hard- 
ware and lower the cost of the apparatus. 

Further, only manipulation information relating to a 
function rendered executable by function selection is 
displayed on the display screen, thereby reducing the 
amount of information displayed on the screen. This 
makes it possible to dispense with the troublesome op- 
eration with which the operator is confronted with the 



prior-art apparatus. 

Furthermore, the result obtained when a selected 
function is implemented is output to as a sample image. 
This makes it possible for the operator to visually con- 
5 firm the operation of the selected function in advance. 

Other features and advantages of the present in- 
vention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
10 or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporat- 
es ed in and constitute a part of the specification, illustrate 
embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 

Fig. 1 is a sectional side view illustrating the general 
20 construction of a color copier serving as a first em- 
bodiment of the present invention; 
Fig. 2 is a block diagram showing the functional con- 
struction of the color copier illustrated in Fig. 1 ; 
Fig. 3 is a flowchart showing control for setting a 
2S required function in a programmable gate array; 

Fig. 4 is a diagram showing an example of a function 
selection menu displayed on the display screen of 
a control panel; 

Fig. 5 is a diagram showing an example of the con- 
30 struction of a programmable gate array which im- 
plements a coloring function; 
Fig. 6 is an external perspective view showing the 
construction of a color copier in accordance with a 
second of the present invention; 
35 Fig. 7 is a block diagram showing the construction 
of a circuit relating to image processing executed 
by the color copier of Fig. 6; and 
Fig. 8 is a block diagram showing the construction 
of a circuit relating to image processing, particularly 
40 printout of a sample image, executed by a color cop- 
ier in accordance with a third embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
45 EMBODIMENTS 

Preferred embodiments of the present invention will 
now be described in detail in accordance with the ac- 
companying drawings. 
50 Here a digital full-color copier will be described as 
an example. 

(First Embodiment) 



Fig. 1 is a sectional side view illustrating the general 
construction of a color copier serving as a typical em- 
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bodiment of the present invention. 

As shown in Fig. 1 , the color copier includes an im- 
age scanner unit 201 for reading an original 204 and 
executing digital signal processing, and a printer unit 
200 for printing an image, which has been processed by 5 
the image scanner unit 201 , on a paper in full color. 

The image scanner unit 201 has a digitizer 202 
serving also as an original pressure plate. The digitizer 
202 is used to designate an area on the original 204 by 
pressing, with a pen accessory, a desired point on the io 
original 204 placed on the digitizer 202 prior to a copying 
operation. 

Operation when copying is performed will now be 
described. 

The original 204 is placed on a glass platen 203 and is 
start of a copying operation is designated using a control 
panel, whereupon the original 204 is illuminated with 
light from a halogen lamp 205. Light reflected from the 
original impinges upon mirrors 206, 207 and is imaged 
on a 3-line sensor (referred to as a "CCD" below) 210 20 
by a lens 208. 

The CCD 210 separates the light information into 
red (R), green (G) and blue (B) components, the signal 
representing this light information is amplified by an am- 
plifier circuit 106 and the amplified signal is then sent to 25 
an image signal processor 209. 

The halogen lamp 205, mirror 206 andmirror 207 
are moved mechanically in a direction (referred to as the 
"sub-scan direction" below) perpendicular to the electri- 
cal scanning direction (referred to as the "main-scan di- 30 
rection" below) of the line sensor, with the lamp 205 and 
mirror 206 being transported at a velocity v and the mir- 
ror 207 at a velocity v/2. The entire surface of the original 
is scanned as a result. 

The image signal processor 209 electrically proc- 35 
esses the read signal, separates the signal into magenta 
(M), cyan (C), yellow (Y) and black (BK) density signals 
and sends these signals to the printer unit 200. Accord- 
ing to this embodiment, one color component density 
signal from among the four color components M, C, Y, 40 
BK is sent to the printer unit 200 per scan of the original 
by the image scanner unit 201 . Accordingly, a full color 
image is output once in a total of four scans of the orig- 
inal. 

A density signal sent to the printer unit 200 is con- 45 
verted to a laser drive signal by a laser driver 212, the 
resulting signal driving a semiconductor laser (not 
shown) . The laser beam scans across a photosensitive 
drum 217, which has been charged to a uniform poten- 
tial by a charging device 211, via a polygon mirror 214, so 
f-9 lens 215 and mirror 216, thereby forming an electro- 
static latent image on the drum. 

The apparatus further includes a magenta develop- 
ing device 21 9, a cyan developing device 220, a yellow 
developing device 221 and a black developing device 55 
222. The four developing devices contact the photosen- 
sitive drum 217 alternatively so that the electrostatic la- 
tent images corresponding to the respective color com- 



ponents M, C, Y, BK and formed on the photosensitive 
drum 217 are developed by the corresponding toners. 

The apparatus further includes a transfer drum 223. 
Paper fed from a paper cassette 224 or 225 is wound 
round the transfer drum 223 so that the toner image that 
has been developed on the photosensitive drum 217 is 
transferred to the paper . 

After the images that have been formed by the four 
colors M, C, Y, BK are successively transferred to the 
paper, the paper is discharged from the apparatus upon 
being passed through a fixing unit 226. 

The foregoing is an overview of the copying opera- 
tion. 

[Construction of image processor] 

Fig. 2 is a block diagram showing the functions, 
chiefly of the image signal processor 209 in the image 
scanner unit 201 , for executing image signal process- 
ing. 

As shown in Fig. 2, light-quantity signals R0, GO, 
B0 of the three color components read by the CCD 210 
and converted to digital signals by an A/D converter 1 02 
are processed by a well-known shading correction cir- 
cuit 103 and input masking circuit 104 to obtain light- 
quantity signals R (red), G (green) and B (blue) of three 
colors in standard color space. 

The R, G, B signals are compressed to colors in the 
reproducible range of the printer unit 200, which is the 
final stage, by a color-space compression circuit 105, 
after which the resulting signals are converted to density 
signals CO (cyan), M0 (magenta) and Y0 (yellow), re- 
spectively, by a color-quantity/density converter circuit 
( re f errec j to as a "LOG converting circuit" below) 106. 
The density signals CO, M0, Y0 are processed by a 
UCR/masking circuit 1 07 so as to be converted to den- 
sity signals of the toner colors, namely of the four color 
components C, M, Y and BK. 

The shading correction circuit 103, input masking 
circuit 104, color-space compression circuit 105, LOG 
converting circuit 106 and UCR/output masking circuit 

107 are processing circuitry common to all copiers for 
the purpose of reproducing an image, by using the ton- 
ers of the four colors C, M, Y, BK with which the printer 
unit 200 is equipped, from the image signals of the three 
R, G, B components generated based upon the image 
of the original read by the CCD 201 . In this embodiment, 
therefore, these circuits are implemented by hardware 
the functions whereof are fixed. 

A color editing processing block 108 and image- 
quality tuning processing block 110, which follow the 
above-mentioned circuitry, are each implemented by a 
programmable gate array (referred to as a "PGA" be- 
low). The inputs to the color editing processing block 

108 are the density signals C, M, Y, BK of the four color 
components; the output is the image signal of one color 
component (referred to as "X" below), from among the 
four color components, that is currently being used for 
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printing by the printer unit 200. 

A coordinate transformation block 109 subjects the 
image signal X to movement, alteration of copying mag- 
nification and form manipulation processing such as for- 
mation of italics. The functions of this block are fixed in s 
this embodiment and are implemented by hardware cir- 
cuitry. 

When necessary the image-quality tuning process- 
ing block 110 subjects the image signal X to image tun- 
ing and form manipulation processing such as limitation 
of color reproduction space by correction of density F 
value, modification of copying magnification, italiciza- 
tion and spatial filtering, and outputs the result of 
processing to the printer unit 200 as a printer output sig- 
nal. The printer unit 200 prints the image electrophoto- 
graphically in accordance with PWM (pulse-width mod- 
ulation). 

An area generation controller 111 generates an ar- 
ea signal AREA, in which an area code has been allo- 
cated to each area, in accordance with image position 
coordinates entered from the digitizer 202 or an image 
area designated by the user based upon a specific color 
in the image, and writes the area signal AREA to a RAM 
115 prior to image formation. 

When image formation is carried out, the area sig- 
nal AREA is read out of the RAM 1 1 5 in synchronization 
with the formation of the image. An area-code look-up 
table (referred to as a "LUT U below) 116, in which data 
has been set beforehand in accordance with an input 
from the user, converts the area signal ARE A to a NEG A 
signal (negative/positive control signal), COLOR signal 
(color editing control signal), FORM signal (form manip- 
ulation control signal) and TUNE signal (image-quality 
tuning control signal). These signals change over the 
processing of each of the processing blocks. A function 
changeover designated for each area specified in each 
processing block can be executed by the particular sig- 
nal, and editing processing that differs for each area can 
be carried out. As a result, it is possible to form an image 
that has been edited for each area. 

If a single function is implemented by the process- 
ing blocks 108 through 110 in a case where editing 
processing" that differs for each area is executed, 
processing that has been allocated to the same block 
will not change for each area. 

In this embodiment, the arrangement is such that 
the color editing processing block 108 and image-quality 
tuning processing block 110 are each constructed by a 
PGA and the functions thereof are implemented selec- 
tively. However, it goes without saying that the present 
invention is not limited to this arrangement. For exam- 
ple, in regard to the coordinate transformation block 1 09 
constituted solely by hardware circuitry in the above-de- 
scribed embodiment, it is possible to adopt an arrange- 
ment in which only processing for altering copying mag- 
nification is executed by a hardware circuit and the form 
manipulation processing such as image movement and 
italicization is implemented by PGA, whereby it will be 



possible to selectively execute processing for image 
movement and italicization and processing for color ed- 
iting. 

[Setting of internal data of PGA] 

A CPU 1 1 2 in Fig. 2 controls various settings of the 
image processor 209 and various displays relating to 
control of functions implemented. A ROM 113 stores in- 
ternal data to be set in the color editing block 108 and 
image-quality tuning block 1 1 0, which are PG As, as well 
as the control program of the CPU 112. A RAM 113' is 
used as a work area for execution of the control program 
by the CPU 1 1 2. The control panel 1 1 4, besides allowing 
entry of copy operation commands such as start reset, 
is equipped with a display unit. A touch -sensitive panel 
is affixed to the display screen of this display unit. By 
touching a position corresponding to the position of an 
icon displayed on the screen of the touch -sensitive pan- 
el, the user is capable of keying in inputs (using so- 
called "soft keys"). As a result, the user can select and 
enter the parameters of various functions and options. 
The entered signals are sent to the CPU 112. 

Control for selecting and executing functions in the 
apparatus having the above-described construction will 
be described with reference to the flowchart shown in 
Fig. 3. Fig. 3 is a flowchart showing control for setting a 
required function in a programmable gate array in this 
embodiment. 

It should be noted that a transition is made to the 
processing of Fig. 3 when the power supply of the copier 
is turned on. 

A function selection screen is displayed on the dis- 
play unit of the control panel 114 at step S1 in Fig. 3. 
Fig. 4 is a diagram showing an example of a display of 
a function selection menu. The user selects the function 
desired to be implemented from this function selection 
screen. To this end, monitoring is performed at step S2 
to determine whether a selection command has been 
entered. The selection input is made by touching the po- 
sition of the function being displayed on the display unit. 
More specifically, the user need only touch one of the 
items in the display menu shown in Fig. 4. 

If a selection command has been entered, process- 
ing proceeds to from step S2 to step S3, at which it is 
determined whether an "OK" key has been touched. If 
the "OK" key has not been touched, processing pro- 
ceeds to step S4, at which the selection command en- 
tered at step S2 is temporarily retained in a register (not 
shown) in the CPU 1 1 2. Processing then returns to step 
S2, at which the apparatus waits for the next input com- 
mand. 

Thus, the user successively selects functions that 
are to be used in the apparatus. When the selection of 
all functions is completed, the user touches the "OK" 
key. If it is judged that the "OK" key has been touched, 
processing proceeds from step S3 to step S5, where the 
CPU 112, on the basis of the input command that has 
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been stored in the above-mentioned register, accesses 
to the ROM 113 to read out the PGA internal data that 
corresponds to the initially selected function. This is fol- 
lowed by step S6, at which the read internal data of the 
PGA is downloaded to the corresponding PGA. Next, at 
step S7, it is determined whether the downloading of all 
selected functions indicated by the input command tem- 
porarily retained in the register is finished. It the down- 
loading of all functions is not finished, processing re- 
turns to step S5, at which the downloading of the next 
function is performed. 

It should be noted that after selection of functions 
by the user is finished owing to an input from the "OK" 
key, a menu relating solely to control of the selected 
function is displayed as well as a selection of options on 
the display unit. 

If it is found at step S7 that the downloading of all 
selected functions is finished, then processing proceeds 
to step S8, at which the CPU 112 selectively starts up a 
control program that controls a selected function, there- 
by establishing an operating state. Since afunction thus 
selected is capable of being used, a transition is made 
to the next processing operation. 

It should be noted that data corresponding to all 
functions in specifications capable of being achieved by 
the apparatus of this embodiment may be stored in the 
ROM 113. Alternatively, a part of the data may be stored 
and the rest of the data may be supplied by replacing 
the ROM or by providing additional ROM in accordance 
with the user' s needs. 

In this embodiment, the Xilinx "XC4000", for exam- 
ple, can be used as the above-mentioned PGA. The 
XC4000 has embedded general -purpose logic that cov- 
ers a wide range of hardware, and the wiring between 
items of gen era I -purpose logic can be programmed by 
software. For example, the general-purpose logic in- 
cludes logic usedf requently in processing, such as logic 
for comparing two variables, logic for computing the av- 
erage value of a plurality of variables, logic for entering 
a plurality of variables and selecting one of the input var- 
iables in accordance with separately entered control 
variable, and logic for extracting a specific bit (single or 
plural) from an entered string of bits. 

With the XC4000, a bit stream (internal data) for 
programming (configuring) the function of a device im- 
plemented by a PGA is generated at the time of devel- 
opment to define the I/O, logic and wiring element items. 
The bit stream is loadedfrom an external device at start- 
up of the power supply. Though a serial ROM, EPROM 
and CPU are conceivable as the external devices, in this 
embodiment the ROM 113 is used and the bit stream is 
stored in the ROM 113, as mentioned above. 

An example of an arrangement and the operation 
thereof, employed after the setting of the internal data, 
for implementing the above-described functions by pro- 
gramming information into the PGA will be described 
with reference to Fig. 5. Fig. 5 is a diagram showing the 
setting of a PGA and the operation thereof for imple- 



menting a coloring function included in the color editing 
processing block 108. 

The PGA shown in Fig. 5 includes the above-men- 
tioned comparison logic (comparator 53), average-val- 

5 ue computation logic (averaging circuit 51) and selec- 
tion logic (selector 54) . The actual operation of this cir- 
cuitry is in accordance with PGA internal data read out 
of the ROM 113 and set in a register (A) 52 and in color 
registers (A - D) 55. In other words, the PGA shown in 

10 Fig. 5 is a circuit which implements the coloring function 
only after the internal data of the PGA has been set. 
Operation becomes possible in similar fashion with re- 
gard also to the functions included in the color editing 
processing block 1 08 and image-quality tuning process- 

15 ing block 110. 

In the case of the coloring function, the average val- 
ue of the density values of the three components C, M, 
Y is obtained by the averaging circuit 51 . This average 
density value is compared with the set value in register 

20 (A) 52 by the comparator 53. When the average density 
value is greater than the set value in the register (A) 52, 
the selector 54 operates to substitute the densities that 
have been set in the color registers (A - D) 55. 

The output of the selector 54 is delivered one color 

25 at a time for every color component in accordance with 
a 2-bit color designation signal (CNO), capable of des- 
ignating each of the four color components, stored in a 
register 57. Accordingly, a threshold value of density to 
be an object of comparison or a color component to be 

30 the object of comparison is changed over successively 
by a decoder 56, and this changeover is accompanied 
by a changeover in the color output by the selector 54 
as well. 

According to this embodiment, the CPU 1 1 2 is used 

35 in common for processing associated with operation/ 
display and configuration of image processing. Howev- 
er, it goes without saying that a special-purpose CPU 
may be used in each processing operation or that com- 
mon use can be made of a CPU for controlling the cop- 

40 ying sequence. 

Further, in this embodiment, the user is made to se- 
lect a function to be implemented by the apparatus 
whenever the power supply is turned on. However, an 
arrangement may be adopted in which a selection com- 

45 mand entered the first time following installation of the 
apparatus is backed up in a non-volatile memory such 
as an EEPROM and this data is utilized the next time 
the power supply is turned on. This frees the user from 
making the selection of the image processing function 

50 every time the power supply is turned on. 

Furthermore, the transfer of data from the above- 
mentioned ROM to the PGA usually is carried out during 
warm-up of the apparatus when the power supply is 
turned on. However, in a case where a function is to be 

55 added on or altered during the operation of the appara- 
tus, the data relating to the add-on/alteration can be 
transferred when the downloading from the ROM to the 
PGA is commanded at the control panel. 
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In accordance with the above-described embodi- 
ment, therefore, an image processing apparatus having 
an image editing function or an image-quality tuning 
function is such that functions actually used are selected 
by the operator and information corresponding to each 5 
selected function is programmed in a PGA, whereby the 
function is implemented. As a result, only functions 
which the user deems necessary can be make opera- 
tional. This makes it unnecessary to provide the appa- 
ratus with hardware equipped with all functions relating 
to an image editing function or image-quality tuning 
function. The end result is that it is possible to reduce 
the scale of hardware. 

Only operating information relating to functions ca- 
pable of being implemented is displayed on the display 
screen of the control panel by selecting the functions. 
As a result, the information displayed on the control 
screen is reduced and it is possible to make less trou- 
blesome the operation of selecting various processing 
relating to image processing. 

(Second Embodiment) 

In the embodiment set forth above, a case is de- 
scribed in which the internal data of a PGA is stored in 
the ROM 113 in advance, the PGA internal data corre- 
sponding to functions selected from this data is read out 
and then downloaded. However, this does not impose a 
limitation upon the invention. For example, a memory 
such as an EE PROM to which information can be written 
may be provided inside the apparatus instead of the 
ROM, data necessary for configuring the PGA can be 
written to this memory temporarily and then set in the 
PGA. 

Thus, the capacity of the ROM 113 can be reduced 
and, at the same time, the breadth of selection and ex- 
change of the necessary functions can be expanded 
with ease. 

An externally replaceable memory such as an IC 
card may be used as means for supplying the write data 
to an EEPROM. 

Furthermore, note that the number of functions that 
can be stored in one block and the number of areas ca- 
pable of being edited are decided by the capacity of an 
FPGA (field programmable gate array). In a case where 
a different function has been downloaded to this FPGA, 
the number of types of parameters capable of being en- 
tered by the user also changes with a change in the type 
of function. Accordingly if the information necessary for 
controlling all usable functions through use of a control 
panel 114 is provided internally of the apparatus, it is 
required to make use of memory for storing information 
corresponding to control even of functions that have not 
been downloaded, namely functions that cannot be 
used. This is uneconomical. 

In this embodiment, therefore, a function to be 
downloaded and control software relating to the control 
of this function may be managed as a whole. If down- 



loading of a function to be used is specified, the software 
necessary for controlling this function also is installed in 
the apparatus automatically at the same time, thereby 
making it possible to implement the necessary function 
with less memory. 

Fig. 6 illustrates the external appearance of a color 
copier in accordance with the second embodiment of the 
present invention adapted as mentioned above, and 
Fig. 7 is a block diagram sK wing circuitry relating to 
image processing executed by this color copier. This 
embodiment will be described in detail with reference to 
Figs. 6 and 7. Components similar to those shown in 
Figs. 1 and 2 of the foregoing embodiment are desig- 
nated by like reference characters and need not be de- 
scribed again. 

As shown in Figs. 6 and 7, the copier has a card 
holder 401 into which an IC card 402 is inserted, and an 
EEPROM 501 for storing data read in from the IC card 
402. According to this embodiment, the IC card 402, on 
which PGA internal data has been stored, is inserted 
into the card holder 401 so that the stored content is 
read by the CPU 112, the read content (PGA internal 
data) is written to the EEPROM 501 , and the PGA inter- 
nal data is then downloaded to the corresponding PGA 
that has been selected. 

The operation of the color copier shown in Figs. 6 
and 7 will now be described. 

When the IC card 402 storing functions desired by 
the user is inserted into the card holder 401 , a list of the 
functions that have been stored on the IC card are dis- 
played on the display screen of the control panel 114. 
The user selects the necessary functions from this list. 
Data conforming to the tendency of function use by a 
specific user can be stored on the IC collectively before- 
hand in the manner of an "Office Function Set" or "De- 
signer Function Set", etc. 

In addition to this method of selectively download- 
ing information corresponding to required functions from 
data stored on the IC card, another method is to down- 
load the data sets from the IC card as they are and then 
use them. This means that the user need not perform 
the task of making selections. 

In accordance with this embodiment, the advantag- 
es of the first embodiment are supplementedby the abil- 
ity to alter and add functions more flexibly. As a result, 
this embodiment makes it possible to readily deal with 
situations in which it is desired to enhance functionality 
during the operation of the apparatus. 



In the first and second embodiments described 
above, it is necessary to actually operate the apparatus 
to confirm the operation of a selected function. Conse- 
quently, until the apparatus is actually operated, the user 
cannot know whether a function has been selected mis- 
takenly or whether selection of a required function has 
been forgotten. 
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According to this embodiment, therefore, sample 
image data is stored on the IC card in advance and an 
image is printed out based upon the sample image data 
before the actual PGA internal data is downloaded, 
thereby making it possible to visually verify which func- 
tion will form which image. 

The components and operation that characterize 
this embodiment will now be described. 

Fig. 8 is a block diagram illustrating the < :rcuitry re- 
lating to image processing executed by a color copier in 
accordance with this embodiment. This diagram clari- 
fies the flow of image signals when a sample image is 
printed out. Components similar to those shown in Figs. 
2 and 7 are designated by like reference characters and 
need not be described again. 

In the apparatus of this embodiment, as shown in 
Fig. 8, a RAM controller 11V is provided between the 
area generation controller 111 and the RAM 115, and a 
selector 701 is provided between the printer unit 200 
and the image-quality tuning processing block 110. Un- 
der the control of the CPU 112, an image signal SAM- 
PLE based upon sample image data entered from the 
IC card 402 is transferred to and stored in the RAM 115 
via the RAM controller 11V. Thereafter, under the control 
of the CPU 1 1 2, the selector 701 is changed over so that 
the image signal SAMPLE that has been stored in the 
RAM 115 is output to the printer unit 200 not via the 
processing blocks but directly while synchronization 
with the printer sequence is maintained. The sample im- 
age is printed out as a result. 

In accordance with the third embodiment described 
above, what effect a function contained in an IC card or 
the like will actually have on an image can be visually 
verified in advance. This makes it possible to correctly 
configure a PGA for function selection more reliably. 

In the example set forth above, the sample image 
data is stored in the RAM 11 5 and is subsequently print- 
ed out. However, this does not impose a limitation upon 
the invention. The confirmation of an image formed by 
a selected function can be performed without relying up- 
on a printout. For example : if the apparatus is equipped 
with a display for verifying an image or if the apparatus 
is capable of being connected to a computer equipped 
with a monitor display, verification of the image formed 
by the selected function may be performed by displaying 
the image on these displays. 

The present invention can be applied to a system 
constituted by a plurality of devices (e.g., a host com- 
puter, interface, reader, printer, etc.) or to an apparatus 
comprising a single device (e.g., a copier or facsimile 
machine, etc.). Furthermore, it goes without saying that 
the invention is applicable also to a case where the ob- 
ject of the invention is attained by supplying a storage 
medium storing the program codes of the software for 
performing the aforesaid functions of the foregoing em- 
bodiments to a system or an apparatus, reading the pro- 
gram codes with a computer (e.g., a CPU or MPU) of 
the system or apparatus from the storage medium, and 



then executing the program. 

In this case, the program codes read from the stor- 
age medium implement the novel functions of the inven- 
tion, and the storage medium storing the program codes 

5 constitutes the invention. 

Further, the storage medium, such as a floppy disk, 
hard disk, optical disk, magneto-optical disk : CD-ROM, 
CD-R, magnetic tape, non-volatile type memory card or 
ROM can be used to provide the program codes. 

10 Furthermore, besides the case where the aforesaid 
functions according to the embodiments are implement- 
ed by executing the program codes read by a computer, 
the present invention covers a case where an operating 
system or the like working on the computer performs a 

15 part of or the entire process in accordance with the des- 
ignation of program codes and implements the functions 
according to the embodiments. 

The present invention further covers a case where, 
after the program codes read from the storage medium 

20 are written in a function extension board inserted into 
the computer or in a memory provided in a function ex- 
tension unit connected to the computer, a CPU or the 
like contained in the function extension board or function 
extension unit performs a part of or the entire process 

25 in accordance with the designation of program codes 
and implements the function of the above embodiment. 

As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 

30 that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended 
claims. 

35 Claims 

1 . An image processing apparatus for implementing a 
plurality of image processing functions by a pro- 
grammable gate array, comprising: 

40 

a first memory storing data necessary to imple- 
ment the plurality of image processing func- 
tions; 

designating means for designating a desired 
45 image processing function from the plurality of 

image processing functions; and 
loading means for reading data that corre- 
sponds to the image processing function des- 
ignated by said designating means out of said 
so first memory and loading the data into the pro- 

grammable gate array so that the desired im- 
age processing function can be implemented. 

2. The apparatus according to claim 1 , wherein said 
ss designating means includes: 

a display displaying the plurality of image 
processing functions; and 
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selection means for selecting the desired im- 
age processing function from the plurality of im- 
age processing functions displayed on said dis- 
play. 

3. The apparatus according to claim 1, wherein the 
plurality of image processing functions includes an 
image editing function and an image-quality tuning 
function. 

4. The apparatus according to claim 2, further com- 
prising image forming means for forming an image 
based upon image data obtained as a result of im- 
plementing the image processing function. 

5. The apparatus according to claim 4, further com- 
prising: 

input means for inputting data necessary to im- 
plement the plurality of image processing func- 
tions from an external device; and 
a second memory for temporarily storing the 
data entered by said input means. 

6. The apparatus according to claim 5, wherein said 
external device includes an IC card. 

7. The apparatus according to claim 5, wherein said 
loading means reads the necessary data out of said 
second memory and loads the data into the pro- 
grammable gate array. 

8. The apparatus according to claim 5, further com- 
prising display control means for performing control 
so as to display the plurality of image processing 
functions on said display based upon data neces- 
sary to implement the plurality of image processing 
functions, which are included in the external device. 

9. The apparatus according to claim 8, wherein said 
display control means performs control in such a 
manner that after a selection is made by said selec- 
tion means, only manipulation information relating 
to the image processing function selected by said 
selection means is displayed on said display. 

10. The apparatus according to claim 5, wherein said 
external device includes sample image data which 
indicates results of implementation when an image 
processing function decided in accordance with the 
data included in the external device has been exe- 
cuted, and 

said input means inputs the sample image da- 
ta. 

11. The apparatus according to claim 10, further com- 
prising image formation control means for perform- 
ing control in such a manner that the sample image 



data is output to said image forming means, where- 
by a sample image is output. 

12. An image processing method for implementing a 
5 plurality of image processing functions by a pro- 
grammable gate array based upon data necessary 
to implement the plurality of image processing func- 
tions, which have been stored in a memory, com- 
iprising: 

10 

a designating step of designating a desired im- 
age processing function from the plurality of im- 
age processing functions; and 
a loading step of reading data that corresponds 
75 to the image processing function designated at 

said designating step out of the memory and 
loading the data into the programmable gate ar- 
ray so that the desired image processing func- 
tion can be implemented. 

20 

13. The method according to claim 12, wherein said 
designating step includes: 

a display step of displaying the plurality of im- 
25 age processing functions on a display screen; 

and 

a selection step of selecting the desired image 
processing function from the plurality of image 
processing functions displayed on the display 
30 screen. 

14. The method according to claim 1 2, wherein the plu- 
rality of image processing functions includes an im- 
age editing function and an image-quality tuning 

35 function. 

15. The method according to claim 1 3, further compris- 
ing an image forming step of forming an image 
based upon image data obtained as a result of im- 

40 plementing the image processing function. 

16. The method according to claim 1 5, further compris- 
ing: 

45 an input step of inputting data necessary to im- 

plement the plurality of image processing func- 
tions from an external device; and 
a storage step of temporarily storing the data, 
which has been entered at said input step, on 

so a storage medium. 

17. The method according to claim 16, wherein said 
loading step reads the necessary data out of said 
storage medium and loads the data into the pro- 

55 grammable gate array. 

18. The method according to claim 16, further compris- 
ing a display control step of displaying the plurality 
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of image processing functions on the display screen 
based upon data necessary to implement the plu- 
rality of image processing functions, which are in- 
cluded in the external device. 

5 

19. The method according to claim 1 8, wherein said dis- 
play control step performs control in such a manner 
that after a selection is made at said selection step, 
only manipulation information relating to the i. ^age 
processing function selected at said selection step 10 
is displayed on the display screen. 

20. The method according to claim 16, wherein in a 
case where the external device includes sample im- 
age data which indicates results of implementation 
when an image processing function decided in ac- 
cordance with the data included in the external de- 
vice has been executed, and 

the sample image data is inputted at said input 

step. 

21 . The method according to claim 20, further compris- 
ing an image formation control step of controlling an 
output of a sample image based upon the sample 
image data. 



15 



20 



25 



22. A computer readable medium having computer pro- 
gram code, for executing download processing, 
which includes: designation process procedure 
codes for designating a desired image processing 30 
function from a plurality of image processing func- 
tions; and download processing procedure codes 

for reading data that corresponds to the image 
processing function designated in the designation 
process out of a memory in which data necessary 35 
to implement the plurality of image processing func- 
tions have been stored, and loading the data into a 
programmable gate array which implements the 
image processing functions, so that the desired im- 
age processing function can be implemented. 40 

23. The medium according to claim 22 wherein the des- 
ignation process procedure codes include: display 
process procedure codes for displaying the plurality 

of image processing functions on a display screen; 45 
and selection process procedure codes for select- 
ing the desired image processing function from the 
plurality of image processing functions displayed on 
the display screen. 



24. The apparatus according to any of claims 1 to 11 
including said programmable gate array to imple- 
ment the plurality of image processing functions. 



so 
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(54) Image processing apparatus and image processing method 



(57) Disclosed are an image processing apparatus 
and method improved to lower apparatus cost and to 
simplify function selection in comparison with the prior- 
art image processing apparatus, which is required to be 
equipped with hardware that implements all available 
functions regardless of the fact that all of these functions 
are not actually used. Specifically, when power has 
been introduced to the apparatus, a function desired to 



be implemented is selected from functions displayed on 
a display screen and internal data of a programmable 
gate array corresponding to the selected function is read 
out of a ROM. Next, the data that has been read is down- 
loaded to the programmable gate array that implements 
the selected function. A control program for controlling 
the selected function is then started up selectively to es- 
tablish the operating state. The selected function is thus 
implemented by the programmable gate array. 
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